1 Figure S1 . Molecules composing the liquid crystal, before cross-polymerization. Figure S2 . UV/Vis spectra of trans-Azo 1 (black) and cis-Azo 1 (red) in hexane. The photostationary state was achieved by irradiation in a quartz cuvette for 60 s at λ = 365 nm. . Polarized optical microscopy images of the nematic-isotropic transition for the photo-responsive liquid crystal mixture (without photo-initiator). Figure S4 . Polarized optical microscopy image of the patterned polymer film, after crosspolymerization has occurred in both sets of bars. The bars with a lower degree of order correspond to a darker contrast. Polarized absorbance spectra were taken on a Perkin Elmer Lambda 850 equipped with a linear polarizer at  = 450 nm. The polymer films inside the glass cells had a thickness of 25 µm. The Vis reference was polymerized using visible light (λ > 425 nm) for 90 min at 60 °C. The UV reference was polymerized using first UV light (λ = 365 nm) for 20 min, then the cell flipped and afterwards visible light for 90 min, both steps at 60 °C. The patterned sample was polymerized using first UV light for 20 min through a bar-type patterned metal mask, then the cell was flipped and afterwards visible light for 90 min, both steps at 60 °C. For UV activation we used a UV LED lamp (300 mW/cm 2 ) for 10 s before starting the polarized UV/VIS absorption measurements.
The dichroic ratio D was calculated following equation 1 1 (
with Aparallel as the absorbance of light polarized parallel to the transition moment of the azobenzene chromophore and Aperpendicular as the absorbance of light polarized perpendicular to the transition moment of azobenzene chromophore. Figure S6 . Spectrum of the UV-pencil lamp used for polymerization Figure S7 . Spectrum of the UV-LED lamp used for photo-actuation experiments Synthesis of the azobenzene-based switch 2.5 g 4-hydroxyaniline (0.023 mol) was dissolved in dilute hydrochloric acid (6 mL, 37% aq. HCl mixed with 20 mL water) and cooled to 0-3 o C. An aqueous solution of sodium nitrite (1.58 g, 0.023 mol in 9 mL water) was added dropwise under continuous stirring. Next, the obtained diazonium salt was diluted with 100 mL ethanol. Separately, 2.16 g phenol (0.023 mol) were dissolved in 20 mL 10% NaOH and 25 mL ethanol, and subsequently cooled to 0-3 o C. While stirring, the phenolate solution was added dropwise to the diazonium salt and a solution of dark-red color was obtained. Azo-coupling was continued for 4 h at 5 o C, and then the solution was neutralized with dilute hydrochloric acid. Afterwards the resulting mixture was concentrated using a vacuum rotary evaporator, leading to precipitation of a red solid. The red precipitate was then filtered, washed with water and dried. The crude material was recrystallized from methanol twice, yielding 1.06 g (22%) dark-red solid I (4,4'-dihydroxyazobenzene).
1.00 g (4.7 mmol) of compound I, 1.67 g (12 mmol) of 6-chlorohexan-1-ol, and 1.69 g (12 mmol) of K2CO3 were dissolved in 50 ml dimethylformamide. A catalytic amount of KI was added and the mixture was refluxed at 120 o C for 20 h. After the reaction mixture was cooled to room temperature, 800 ml water were added. The precipitate was collected, dried, and then extracted with a solvent mixture of tetrahydrofuran (THF) and chloroform (1:1 volume ratio). The organic layer was dried with anhydrous MgSO4. After evaporation of the solvent, the crude product was purified through recrystallization in a solvent mixture made of THF and methanol (5:4 volume ratio) to give 4'-bis(6-hydroxyhexyloxy)azobenzene II (yield ratio: 46%).
A mixture of compound II (1.74g, 4.21 mmol) , triethylamine (0.59 ml, 4.21 mmol), and a trace amount of hydroquinone were dissolved in 80 ml dehydrated THF, and the resulting solution was cooled to 0 o C. While stirring, 1.37 ml (16.88 mmol) acryloyl chloride in 10 ml dehydrated THF was added to the solution. The mixture was first stirred at 0 o C for 4 h, followed by stirring at room temperature for 24 h. The reaction mixture was quenched by pouring into water to remove unreacted acryloyl chloride. Then the target product was extracted from the solution with chloroform and the chloroform layer was dried with anhydrous MgSO4. After the solvent was removed, the obtained yellow solid was purified by silica gel column chromatography (eluent: methanol/dichloromethane in a volume ratio of 1:99) and recrystallized from methanol to give 4,4'-di(6-(acryloxy)hexyloxy)-azobenzene 1 (yield ratio: 45%).
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